What factors influence the level of trade flows that occur between nations? Past studies have answered this question primarily in terms of distance and economic size. The present study considers additional variables as potential determinants of trade relations between nations. Also, trade flows are analyzed by the type of products being exported and imported. The findings show that several additional variables are significant determinants of the level of bilateral trade relations between nations. In addition, it is found that models of trade flows are more appropriate for manufactured goods than they are for basic commodities.
The results of the study suggest relations between the level of bilateral trade flows and the foregoing factors that have not been demonstrated previously. For instance, these factors have greater explanatory power for relative trade flows of manufactured goods than of such basic products as food and raw materials. In addition, political instability is found to have a significant influence on exports but little effect on imports. Cultural similarity appears to have a more pronounced effect on relative trade flows than does shared membership in an economic union. Further, the GDP of the exporting country is found to be a powerful explanatory variable in the relative intensity of bilateral trade relations. The preceding findings are coupled with others that replicate the findings of past research concerning such relations as those between distance and trade intensity.
The Determinants of Trade: Past Research
Early studies on the determinants of trade focused primarily on the relation between distance and trade. In general, it has been well established that distance is a strong determinant of the intensity of trade flows that occur between nations; nations that are geographically proximate will tend to trade relatively more than will nations that are further apart (see, Other studies have been more multivariate in nature. Perhaps the most widely quoted study on the determinants of trade was conducted by Linneman (1966) . Linneman applied an econometric model to study the factors that determined the trade flows between 80 nations in 1959. The independent variables in the model were GNP, population, distance, and a preferential trade factor. The preferential trade factor refers to a dummy variable denoting whether the nation was in the British, French, or Belgian or Portugese sphere of influence. Linneman ran his regression on both exports and imports (separately). He found that all the variables had a statistically significant relation with the volume of imports and the volume of exports flowing between the pairs of nations. The variables with the greatest explanatory power were GNP (of both the importing and the exporting nations) and the distance between the two nations. The other variables, while statistically significant, were of more limited explanatory value.
In explaining the variance that was not accounted for by the variables of his model, Linneman identified several factors. One factor was the commodity composition of trade between pairs of nations, which is to say that the volume of trade between any pair of nations will be affected by the nature of the production in the two nations. Two nations that produce primarily corn will not trade with each other. Other factors not accounted for in his model were seen to be political forces (internal and external), the "psychic distance" that exists between pairs of countries (see Beckerman 1956) , and the existence of economic alliances between nations.
It was the Linneman study that provided the basic take-off point for the research reported in this paper. The authors have attempted to extend the findings of the Linneman study in numerous respects. First, the authors have incorporated several of the factors that could affect trade flows but that were omitted from the Linneman study. These factors include political instability, membership in specific economic unions, and such cultural factors as religion and language. Second, the present study controls for variation in the size of nations' economies. A substantial and significant factor in explaining the flow of trade between nations is GNP, a fact that has been well established by past research. On the other hand, the association between GNP and trade flows is obvious (there will of course be a tendency for large nations to trade with large nations because they are large nations), and it could obscure other trade determinants that are simply overwhelmed by the effect of economic size. As explained below, the dependent variable has been constructed in such a way that it controls for the size of the economy and, by so doing, provides a measure of the intensity of bilateral trade relations between nations.
A third way in which the present study represents an extension of the Linneman study is that it provides independent measures for individual product categories as well as for total trade between nations. The inclusion of individual product categories in the analysis overcomes one of the acknowledged weaknesses of the Linneman analysis, for example, that it was unable to account for the commodity composition of trade between nations. The inclusion of product categories also extends the model by determining whether the identified factors are better at explaining trade flows in some categories than in others.
Method Trade Data
The trade data used in this study were obtained from the United Nations External Trade Extract Data for 1977. These data consist of trade that has occurred between all pairs of reporting nations for all product categories. The trade flows are disaggregated to the 5-digit level of the Standard International Trade Classification (SITC) system. Because of the large amount of data available and the limited computer storage/processing capacities, this study has been restricted to 45 exporting countries and 82 importing countries (see table Al). This study analyzes total trade flowing from the exporting to the importing countries as well as trade at the 1-digit level of the SITC code. The "miscellaneous" product category (SITC 9) was not employed in the study, resulting in nine product categories. The exporting and importing countries were selected on the basis of their trade volume and to achieve representation from all geographic areas. A few major countries (e.g., China, the Soviet Union, and Eastern bloc nations) are not included in the list of exporters because of a lack of comprehensive data. The chosen set of countries, however, accounts for the overwhelming majority of world trade: the 45 exporting countries accounted for more than 80% of world exports in 1977, while the 82 importing countries accounted for more than 95% of world imports. Conversely, U.S. trade is less than expected with many European nations, Cuba, and Kenya. In the case of India it can be seen that that nation has relatively weak trade relations with much of Europe, although it has strong trade ties with the United Kingdom. Many of the countries with which India has strong trade relations are located in Asia and East Africa. A scanning of the indices associated with the other nations provides further indications of the nature of the dependent variable used in this study.
The Independent Variables
A summary statement of the independent variables employed in this study, as well as their sources and the way they are measured, is presented in table A2. These variables have been classified in ways that are consistent with the past literature. First, there are the demographic variables-GDP and population-which relate to the size and stage of economic development of exporting and importing countries. These factors are included in the study despite the controlling effect of the dependent variable to determine whether the size of an economy has an independent influence on trade relations aside from the obvious one associated with relative buying power. The second group of independent variables comprises the political variables-political instability, membership in a particular economic union, and colonial heritage. The third group comprises the cultural variables-religion and languageand the final variable is geographic distance.
Statistical Analysis
The strength of association between the dependent variable (trade intensity) and the predictors (the determinants of trade) was examined via a linear-in-logs regression model. Ten separate regression equations were estimated, one for total trade and one for trade in each of the 1-digit SITC categories. The linear-in-logs regression model was used because interactions and multiplicative relations were anticipated between the independent variables. For example, if the geodesic distance between two trading countries is large, the other predictors, such as culture, would have little effect.
Since a linear-in-logs model was used, all dummy variable predictor variables were coded on a 1-2 scale rather than on a 0-1 scale. For example, if the pair of countries had a colonial relation or belonged to the same economic union, the corresponding dummy variable was coded as 2 (1 otherwise). Because the correlation between language and religion was leading to unstable coefficients, these two cultural variables were combined. If two countries had both language and religion in common, the dummy variable was coded as 2 (1 otherwise). Finally, the political instability of exporting and importing countries was also coded as dummy variables (1 if there was no irregular transfer of power, 2 if there was one or more irregular transfers). Summaries of the resulting regression equations are provided in tables 2-3. Because of the large number of data points involved (45 exporting countries x 82 importing countries = 3,690) it is advisable that stringent significance levels be applied. Thus, although all relations significant at a. < .05 or better are reported, only those significant at ot < .005 are likely to contribute substantially to explained variance. Table 2 presents the standardized regression coefficients. The relative importance of the predictor variables is proportional to the square of these coefficients. Thus, for total trade, the GDP of the exporting country is approximately four times as important as colonial status. Table 3 ries. The most striking difference occurs between manufactured goods (SITC 5, 6, 7, and 8) and the nonmanufactured product categories. The independent variables used in the present study explain substantially greater amounts of variance for manufactured goods than they do for food, beverages and tobacco, raw materials, fuels, and animal and vegetable fats. The differences here are pronounced, with all the r2 values in the manufactured goods categories being greater than 0.30. The nonmanufactured product categories all have values less than 0.30, and one is even less than 0.20. While some of the independent variables are significant across all product categories, there are large variations in their levels of contribution to the explained variance across product categories. The following discussion will consider the individual groups of independent variables and will discuss their effect within the different product categories.
Distance
Distance is the single most important determinant of trade intensity among nations of the variables employed in the regression. This finding applies to all the product categories as well as to the total trade category. The importance of distance had been anticipated, given previous findings. In fact, the correlation coefficient between trade and distance is considerably higher in the present study than had been found in the Linneman study. This difference seems primarily due to the nature of the dependent variable. Since Linneman used the absolute volume of trade between nations as the dependent variable, it would be expected that the large trade flows that occur between highly developed but distant nations (e.g., the United States and Germany) would override the smaller but higher-intensity trade that occurs between neighboring nations (e.g., Switzerland and Germany). Although distance has the largest standardized regression coefficient within each of the product categories, the size of the regression coefficient varies across the product categories. In general, distance accounts for approximately 50% of the total explained variation in the individual product categories. There are some notable exceptions to this rule, however. With regard to raw materials, distance accounts for almost two-thirds of the explained variance. Conversely, for two categories of manufactures (SITC 7 and 8) distance accounts for only 40% or less of the explained variance.
The product category findings for distance appear to portray statistically one of the classic relations defined in location theory: industries that produce products characterized by low value-to-bulk ratios tend to be located closer to their markets than do industries whose products have high value-to-bulk ratios (see, e.g., Hoover 1948; Isard 1956). Root (1984, p. 232) noted the need to integrate location and trade theories. The findings presented here have statistically demonstrated a link that exists between the two areas.
Demographic Variables
As noted above, demographic variables relating to the population and economic size of importers and exporters were included in the analysis because of their significance in past research. Their inclusion, despite a dependent variable that controls for size, was intended to determine whether size (economic, population, or both) has an independent influence on the intensity of bilateral trade flows.
With regard to total trade flows, only the GDP of the exporting country (a supply factor) and the population of the importing country (a demand factor) have a significant relation with the dependent variable. These findings may be influenced by the correlations that exist between the GDP and population of the exporter (0.32) and the GDP and population of the importer (0.33). These correlations, however, are not large enough to cause any major estimation problems.
The findings within product categories provide more revealing insights into bilateral trade relations. The significance of the exporting country's GDP exists across each of the nine product categories. Of equal importance, the relation between trade intensity and exporter's GDP exists without any consistent relation to the population of the exporting country. This finding may reflect the market power exerted by large economies and the corresponding lack of market power of small economies.1 Nations with large economies tend to have large firms that diversify their exports across a number of importing nations. Smaller nations may tend to be dependent on a limited number of markets for their exports. While these smaller nations may have very high trade intensities with a limited number of countries, with the vast majority of nations their trade relations (and thus intensities) are almost nonexistent. The foregoing explanation is not intended to be definitive. The rationale for the relation between exporter's GDP and trade intensity deserves additional study by trade researchers.
The findings within product categories also uncover some interesting relations between importer's GDP and trade intensity that had been masked in the aggregate analysis. For all nonmanufactured product categories except SITC 3 (oil and other energy-related products) there is a significant positive relation between trade intensity and importer's GDP. For the two categories of manufactured goods that contain the largest concentration of technology-intensive goods (SITC 5 and 7), there is a negative relation between trade intensity and importer's GDP.
1. The strong relation between trade intensity and the GDP of the exporting country was unanticipated and led the authors to conduct subsequent tests to determine whether this finding was due primarily to the effect of the United States on trade relations. The United States was removed from the analysis, and the tests were rerun. Even with the United States excluded, the relation between trade intensity and exporter GDP remained, thus supporting the general nature of the observed relation.
The positive relation between trade intensities of basic products and importer's GDP may to a large extent reflect the fact that large economies tend to be more diverse and industrialized, therefore representing markets for diverse sources of raw materials to support their industry. Trade intensities would therefore be higher across a broader cross section of trading partners.
The negative relation between importer GDP and trade intensity of sophisticated manufactures occurs in conjunction with significant positive relations between population and trade intensities for these goods. These findings appear to depict statistically a classic trade relation between relatively rich and poor nations, that is, sophisticated manufactured goods flowing from more developed nations to less developed nations. The important difference between the findings here and the traditional explanation just presented is that these results may portray the less developed nations as being engaged in more diversified buying across industrialized countries for their sophisticated manufactures. Given the nature of the dependent variable, the significant relations suggest that the less developed nations draw their imports of these products from -a more diverse set of sources than do nations with relatively high per capita GDP. This relation is also one that would benefit from more in-depth study.
For three product categories there are not any significant relations between trade intensity and importer-related demographics. Intensity ratios for SITC 3 are unrelated to importer demographics. This finding has face validity since energy products are imported by nations across the full range of GDP and population. In addition, the findings here suggest that overall trade intensities are unrelated to these demographics. Similarly, demographics do not explain the intensity of flows of goods from SITC 6 and 8, two categories of manufactured goods that contain primarily low-technology goods that are imported across the entire spectrum of nations.
Cultural Similarity
Cultural similarity between nations has been proposed by Beckerman (1956) as an important determinant of trade flows between nations. The findings of the present study tend to confirm this postulate, although there is considerable variation among product categories. There is a significant relation between cultural similarity and the intensity level of total trade among nations, although the magnitude of the regression coefficient is relatively small when compared to those of the other independent variables. Likewise there are significant relations between cultural similarity and trade intensity for food and for tobacco and beverages, but the magnitudes of the coefficients are low. The strongest associations with cultural similarity are found within the manufactured products categories. For all the manufactured goods cat-egories the relation is both significant and relatively substantial: only distance and the GDP of the exporting country rank substantially above cultural similarity in terms of the amount of variation accounted for with respect to trade intensities for manufactured goods. Some qualification therefore seems to be needed when expressing the relation between trade and cultural similarity: it is most pronounced with respect to trade in manufactured goods.
Political Variables
The political variables with significant regression coefficients are the political instability of the exporting nation and the previous colonial relations existing between the exporting and the importing nations. As anticipated, low levels of instability for the exporting nation are associated with high trade intensity indices. This relation is shown to exist for total trade and for all product categories except fuels and beverages and tobacco. Stable nations tend to be the higher- A further limitation of the present study that undoubtedly contributed to the unexplained variance concerns the nature of the measures used for some of the independent variables. This limitation applies particularly to cultural similarity and political instability. The measure of cultural similarity-similarity of language and religion-was necessarily aggregate and did not consider the fact that nations may have several major religions (e.g., the United States) or more than one major language (e.g., Belgium). If cultural similarity had been able to be more finely measured, it is likely that this variable would have accounted for a greater portion of variance and thereby increased the total variance explained by the model. Likewise, the measure of political instability used in the model is subject to limitations. The measure's primary limitation is that it measured instability for a period that ended 10 years prior to the year for which the trade statistics have been analyzed. Some nations that were unstable during the earlier period had attained relative stability by 1977 and vice versa. Despite this limitation, however, instability has been depicted as a significant determinant of trade. Like cultural similarity, it is probable that a better measure of instability would add to the total variation explained by the model.
Discussion
The purpose of this study has been to extend and refine current understanding of the determinants of trade between nations. The primary reference point for this work has been the study of Linneman (1966) since he had performed the most extensive analysis of the subject to date. The main differences between the present study and past studies are found in the number of variables employed, the measure of trade relations between nations, and the product-specific nature of the analysis. The present study incorporated more independent variables into the analysis-including measures of cultural similarity, political instability, and membership in particular economic unions-that had not been formally included in past studies. In addition, the magnitude of trade flows between nations in the present study is measured by the relative strength of trade between nations rather than by the absolute volume of the trade flow. In essence, this study has analyzed the determinants of the relative strength of trade ties between nations, whereas most past studies have been concerned with the determinants of the volume of trade between nations. Finally, whereas past studies have been concerned with aggregate trade between nations, the present study has examined the determinants of aggregate trade as well as trade in specific product categories.
There are several findings emanating from this study that extend current knowledge of determinants of trade. First, the importance of the individual determinants will depend in part on the type of product being exported. In general, the independent variables employed in this study are better for explaining trade flows of manufactured goods than of nonmanufactured items. The two variables that appear to be responsible for the greater explanatory power for manufactures are the political instability of the exporter and, especially, cultural similarity. These two variables accounted for considerably more variance among manufactured goods than they did among other products. One possible explanation of this finding is that it is likely that a greater number of sources will exist for manufactures than for basic products, which tend to be available only from the limited number of nations in which they are found. Thus the political stability and degree of cultural similarity of sources of supply of basic products are less of a consideration.
A second finding of the present study that extends current understanding of the determinants of trade relates to the effect of the demographic variables of GDP and population. Since past studies had employed total volume of trade as their dependent variable, they had naturally found a strong association between trade flows and such economic size variables as GDP. The present study, by partially controlling for the economic size of the countries via the Trade Intensity Index, has found that the demand variables exert an influence on trade flows that is out of proportion to nations' relative economic size in the international community. This finding is consistent across all product categories and deserves future research to explore the underlying causes of the relation between economic size and trade intensity.
In the manner noted above, the present study has contributed in substantive ways to the understanding of trade relations between nations. In his study Linneman had found that the major contribution to explaining the determinants of trade had been made by GDP and by distance. The other variables used in the study-population, preferential trade with the United Kingdom, France, or Portugal and Belgiumwere found to be statistically significant but not important enough to be considered fundamental forces in trade flow determination (see Linneman 1966, p. 88). The present study, however, has identified several forces that go beyond simple GDP or distance in determining the trade ties that exist between nations, especially in the area of manufactured goods. In most cases distance accounted for only half (or less) of the explained variation in the intensity of trade flows between nations; the addition of other factors such as cultural similarity is necessary for a more comprehensive understanding of the strength of trade ties that exist between nations. boundaries of two countries, coded by a logarithmic, nine-point scale, with 1 = contiguous, 2 = less than 500 miles, 3 = 500-999 miles, 4 = 1,000-1,999 miles, . . ., and 9 = greater than 9,000 miles
